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Airborne particles, or aerosols, in the context of human to human transmission. It is also increasingly clear that airborne
transmission is an important contributor to rapid spreading of the disease. The above diagram illustrates droplet generation by
exhalation, their potential transformation into airborne particles by evaporation, transport over long distances by exhalation and by
ambient air turbulence, and final inhalation by the receiving host as interconnected multiphase flow processes.
Host-to-Host Airborne Transmission as a Multiphase Flow 
Problem For Science-Based Social Distance Guidelines
SOCIAL DISTANCE IMPACT ON CASES
COVID-19 pandemic has demonstrated how important it is to develop fundamental knowledge related to generation, transport and
inhalation of pathogen-laden droplets and their subsequent possible fate as airborne particles, or aerosols, in the context of human
to human transmission
Effect of the social distancing measures on 
the spread of COVID-19 in 10 highly infected 
countries
FINANCIAL ESTIMATE OF COVID19 (US)
The total number of infections in the US
is projected to reach 287 million
without social distancing and 188
million with social distancing. When
combined with the differential
mortality rates when the health system
capacity threshold is exceeded versus
when not, the difference between the
infection curves translates into about
1.24 million lives saved. Using a $10
million value of reduced mortality risk
(VSL) for the lives saved, the benefits of
social distancing are $12.4 trillion. The
cost of social distancing is the
difference in present value terms of
the GDP losses without ($6.49 trillion)
and with ($13.7 trillion) the policy,
which is $7.21 trillion.
The Benefits and Costs of Using Social 
Distancing to Flatten the Curve for COVID-19
SOCIAL DISTANCE ACROSS THE WORLD
• Initially, the scientific evidence for distancing varied across
the world, from an initial 2m in the UK and Canada, to 1.8m
in the US, 1.4m in South Korea and 1m in China, France and
Hong Kong.
• Aggressive social distancing measures buy enough time to
develop and distribute cost-effective COVID-19 treatments or
vaccines.
• Distancing is, however, difficult to maintain for a long period
of time and its' effectiveness decreases as time goes on.
Long-term distancing breaches the limits of people's physical
and mental endurance and the negative effects on socio-
economics are enormous.
BBC NEWS – Covid19 Distancing Diagram
SIGNAGE 
GLOBAL, TYPE, APPLICATION
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RESEARCH QUESTIONS
Can social distancing guidance be effectively automated 
using generative software (Grasshopper w/python) 
• Can automated software generate optimized building layouts successfully
- How does the design of signage impact the 
effectiveness of social distancing measures? 
• How do the complex variables of signage design influence behavior?
- How does branding impact signage – should signage 
be designed case by case? 
• Should signs be made to suit the building they are in, or be universal?
Can the outcomes be achieved cost-effectively? 
• Can the project be scaled efficiently at economic cost for global use?
LANCASTER SOCIAL DISTANCE LAB
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LANGUAGE / FONT / TONE OF VOICE
TRAFFIC SIGNS, UK
MESSAGE INSTRUCTION DIRECTION
SHAPE AND SYMBOLS 
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ALGORITHM DEVELOPMENT 
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ALGORITHM PLAN OUTCOME 
MATERIALS AND BUILDING ON SITE
VINYL CUTTING AND ASSEMBLY
FLOOR VINYL STICKERS
COMPLETED SOCIAL DISTANCE LAB
OPENING WEEK SCHEDULE OF LOCAL BUSINESS APPOINTMENTS
BUSINESS CONSULTATIONS IN THE SOCIAL DISTANCING LAB
SAMPLE USER DATA COLLECTION AND RESULTS
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PROJECT COST – SIGNAGE COST /M2
STAGE COST
STAGE 1 – DESIGN 3WKS £4,800.00
STAGE 2 – BUILD 1 WK £3,000.00
STAGE 3 – OBSERVATION 2 WKS £3,000.00
STAGE 4 – SIGNAGE REPORT 2 WKS £2,400.00
TOTAL STAFF COST £13,200.00
EQUIPMENT COST
ROLL UP BANNERS £600.00
EXTENSION CABLE £13.00
FLOOR VINYL £100.00
FLOOR TAPE APPLICATOR £130.50
FLOOR STANDING FRAME £109.50
A2 PAVEMENT FRAME £50.00
PRINTING AND MOUNTING £500.00
TOTAL EQUIPMENT COST £1,503.00 £1503 / 245m2 = £6.13 m/2 = $8.00 m/2  
OPEN SOURCE SIGNAGE PACK
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IMPACT: SIGNS IN USE AROUND LANCASTER 
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NEXT STEPS: UKRI FUNDING BID FOR SCALING RESEARCH





FUTURE OF SOCIAL DISTANCING?
WHAT DIVIDES US PALES IN COMPARISON TO 
WHAT UNITES US.
- TED KENNEDY
“
THANK YOU
